Proceedings of the 21st Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2024, Yamagata

SPring-8 IZHTH/N)LR-F—

PASJ2024 THP010

FEHRIESE BT 2D MRl & E ARG

PERFORMANCE TESTS AND OPERATIONAL RESULTS OF PULSE-MODE X-RAY
BEAM POSITION MONITOR AT SPring-8

HHIF T, P AW, Y RE, S

Hideki Aoyagi

# Tomoya Kai, Mutsumi Sano, Sunao Takahashi

Japan Synchrotron Radiation Research Institute

Abstract

Pulse-mode X-ray beam position monitor, which can measure the beam position for each pulse, are now in operation
at the insertion device beamlines in SPring-8. This monitor can be operated as a DC mode as well as a standard X-ray
beam position monitor, so that the monitor can be updated without worrying about trade-offs. In this paper, the
dependence of the signal current on the bias voltage in DC mode and the comparison of correction factors between pulse-

mode and DC mode are discussed.
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Figure 1: Detection elements of a pulse-mode X-ray beam
position monitor. The beam goes from the back of the
paper to the front. Four detection elements (photodetector),
which are made of titanium vapor-deposited on a diamond
heat sink (t=0.3), are fixed in two pieces on the upper and
lower cooling blocks. Photoelectron collecting electrodes
(aluminum, t=1) are provided on both sides of the detection
elements, and a shielding mask (oxygen-free copper) with
an aperture H 18 mm x V 16 mm is provided directly
upstream.
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Figure 2: Current—voltage (blade current vs applied voltage) curves.
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Figure 3: Comparison of standard and pulse-mode XBPM
in current—voltage curves.
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Figure 4: Measurement of correction coefficients in DC
mode. ID13 gap = 14.833 mm.
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Figure 5: Pulse waveforms measured with an oscilloscope (Tektronix MSO64B). Digital bandwidth: 200 MHz.
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Figure 6: Difference between the four current signals.
Attached numbers are pulse height of differences of pulse
waveforms.
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Table 1: Calculation of Correction Factors

DC-mode Pulse mode
physical quantity Blade current ~ Waveform area  Pulse height
Horizontal 2.33 229 2.15
Vertical 2.14 2.16 1.92
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Figure 7: Beam oscillations induced immediately after
beam injection.
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